Objective: Document the long term cardiac outcome of childhood rheumatic fever (RF).
Introduction
Rheumatic Carditis (RC) is an important cause of acquired heart disease in Sri Lanka. Prophylaxis with benzathine penicillin prevents pharyngitis / tonsillitis due to group A beta-haemolytic streptococci, thereby preventing recurrences of rheumatic fever (RF) and development of chronic rheumatic heart disease 1, 2, 3, 4 .
Objectives
The objective of this study was to document the long term outcome of RC.
Method
Children with RF, diagnosed according to the revised Jones criteria 1 admitted to the University Paediatric Unit at Lady Ridgeway Hospital (LRH) from August 1994 to August 1999 were studied. All patients were examined by the chief investigator on admission and thereafter, for appearance of murmurs as carditis evolves over the initial 2 weeks of illness 3 . The condition was discussed in detail with the mother including the importance of adhering to secondary prophylaxis. During hospital stay they were referred for echocardiography to the Cardiology Unit at the National Hospital of Sri Lanka (NHSL). These were performed at NHSL by different cardiologists over the years. The children were regularly seen at LRH till 12 years of age and then referred to the local hospital or NHSL for follow up.
Letters were sent periodically to all our patients starting from July 2006, requesting them to attend the Cardiology Unit at LRH for re-evaluation. Echocardiograms were done over a period of 1 year by 2 Senior Registrars in Paediatric Cardiology. These findings were compared with the findings at initial presentation.
The two paediatric cardiologists involved in the current assessment diagnosed rheumatic carditis based on the presence of the following echocardiography findings as stipulated by the WHO in 2001 5 : dilatation of atria and ventricles, ventricular dysfunction, valvular thickening, failure of coaptation of valve leaflets, restriction of mobility of valve leaflets and valve stenosis or regurgitation. In the mitral valve, thickening of chordae, chordal rupture and thickened subvalvar apparatus were indicative of rheumatic mitral valve involvement.
Echocardiographic assessment of rheumatic carditis: a long term follow up study
Mitral valve prolapse (MVP) had been found in several children at initial presentation. During reassessment MVP was diagnosed in the presence of prolapse of mitral leaflets into the left atrium during systole with or without associated myxomatous degeneration of the mitral valves 6 .
Permission to do the repeat echocardiograms was obtained from the Director, LRH and the Ethical Review Committee of the Faculty of Medicine, Colombo, approved the study.
Results
There were 91 children with the initial episode of RF during the study period of 5 years. Of these, 50 patients (55%), 30 of whom were males, responded to our request for re-evaluation. At initial presentation 44 (88%) were >5 years of age and at re-evaluation 27 (54%) of them were >18 years old - Table 1 . None of them gave a history suggestive of relapses needing hospital admission. Six patients, 2 of them with carditis, had discontinued prophylaxis without medical advice. All others were compliant with secondary prophylaxis.
Nine of these 50 patients had rheumatic carditis at initial presentation. The subsequent echocardiograms showed completely normal hearts with no evidence of rheumatic carditis in 2 patients but the changes had progressed in 3, 2 of whom had stopped prophylaxis - Table 2c . Following the current assessment, a total of 12 patients (24%) had cardiac involvement and in 2 of them (16.7%), the changes had resolved.
One child with carditis died 3 years after initial presentation with intractable heart failure associated with infective endocarditis. 40 patients: 21 boys and 19 girls did not come for the re-evaluation. At initial presentation, 13 of these patients had normal echocardiograms, 14 had MVP±MR and 13 had rheumatic carditis. Tables 2a, 2b and 2c are a comparison of the cardiac status of the current study population at initial presentation and subsequent assessment. Of the 18 children with a normal echocardiogram at presentation, 16 continued to have a normal study - Table 2a . Of the 21 initially diagnosed as having MVP, 11 had normal hearts and 3 had evidence of rheumatic carditis at reevaluation - Table 2b . Two patients had isolated trivial mitral regurgitation (without rheumatic heart disease or MVP) which remained same on follow up. 
MVP ± MR n=6 Isolated trivial MR n=1
Rheumatic heart disease n=3 Table 2a . Echocardiographic findings of patients with a normal heart at initial presentation and at subsequent evaluation (Current study population: n=50)
-1999 2006/2007
Normal n=18 Normal n=16
MVP with trivial MR n=2 
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Discussion
The only clinical manifestation of RF which causes permanent damage is carditis 3, 5, 7 . When the initial episode causes carditis, any recurrence thereafter will almost invariably result in further damage to the heart 2,3,4,5 . Clinical diagnosis of carditis in an acute attack of RF is based on the presence of a murmur of mitral and/or aortic valve regurgitation 3, 5, 8 . When the heart is affected, almost 80% of patients will have features of carditis within the first 2 weeks of onset of illness 3 . But absence of a murmur does not exclude involvement of the heart as sub-clinical carditis without an audible murmur is known to occur which has been demonstrated by echocardiography during the initial episode 3, 5, 8, 9 .
It has been shown that if recurrences are prevented, 70% of patients with mitral valve involvement during the initial attack will eventually have normal hearts 1, 2, 8, 10 . But if recurrences occur, > 50% of RC will progress to chronic rheumatic heart disease 10 with associated long term morbidity and mortality 3, 4, 8 . Therefore, secondary prophylaxis is recommended to all patients with a previous history of RF to prevent colonization or infection of the upper respiratory tract with group A beta-haemolytic streptococci thereby preventing recurrent attacks of RF 4, 5, 8 .
A limitation of this study, as mentioned earlier, was the echocardiograms being done by several cardiologists during the initial presentation. But the follow up studies were done based on the same Echocardiographic assessment of rheumatic carditis: a long term follow up study diagnostic criteria 5 by 2 senior registrars in paediatric cardiology. Of the 21 with MVP in the initial evaluation, 3 (14.3%) had evidence of RHD while the echocardiograms were normal in 11 (52.4%) - Tables 2b and 2c. The long term outcome of RC in Sri Lankan children and adolescents has not been reported previously. The response rate for re-evaluation being 55%, it is difficult to draw definite conclusions regarding this aspect from the present study. But 12 of the 50 patients (24%) re-assessed 7-12 years after initial presentation, had evidence of rheumatic heart disease. A possible resolution of the cardiac involvement was seen in 2 of these patients (16.7%) and an improvement in the valvular damage was perceived in 3 (25%). The damage had progressed in 3 patients, 2 of whom had stopped prophylaxis (Table 2c ). Follow up data from India has reported disappearance of established mitral regurgitation in 15% of their patients compliant with secondary prophylaxis 3 .
